Airway reactivity in chronic obstructive pulmonary disease. Failure of in vivo methacholine responsiveness to correlate with cholinergic, adrenergic, or nonadrenergic responses in vitro.
This study aimed to determine whether in vivo airways hyperreactivity was manifested by either enhanced bronchial smooth muscle responses to contractile stimuli or by deficient responses to relaxant stimuli in vitro. Quantitative responses to nebulized methacholine were obtained in 12 human subjects prior to pulmonary resection. The provocative concentration of methacholine producing a 20% reduction in FEV1 (PC20) was calculated, and these values were compared with in vitro responses of bronchial smooth muscle strips from the surgical specimens. Both contractile cholinergic responses and relaxant nonadrenergic noncholinergic dose-response data were obtained for the in vitro bronchial specimens by electrical field stimulation. In addition, cumulative dose responses were obtained to exogenously added methacholine, the beta-adrenergic agonist salbutamol, and the adenylate cyclase activator forskolin. Despite a wide range of PC20 values, the in vivo airway responsiveness did not correlate with any of the in vitro responses examined, suggesting that airway reactivity is not due solely to the responsiveness of smooth muscle to contractile agonists nor to a localized deficiency in the nonadrenergic inhibitory system, beta-adrenergic inhibition, or abnormal cyclic-AMP-mediated pathways of relaxation.